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(54) ORGANIC EL ELEMENT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide required luminous intensity when emitting 
light and high transparency when emitting no light, in an organic EL element 
wherein a luminescent part is partitioned by an insulating layer. 
SOLUTION: When the thickness of the insulating layer 3 is set at 1500 &angst;, 
a negative electrode 5 is formed so as to have a double layer structure 
comprising a 120 &angst; thick thin film of calcium and a 20 &angst; thick 
thin film of gold. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The organic EL device with which the light-emitting part was 
divided by the insulating layer, and is equipped with the transparence 
cathode of the two-layer structure. 

[Claim 2] The organic EL device with which it is the organic EL device of 
the structure by which the laminating was carried out to the field divided 
by the insulating layer prepared on the substrate in the order of an anode 
plate, a luminous layer, and cathode from the substrate side, cathode is 
substantially transparent to the light from an applicable luminous layer 
with organic EL device, and outgoing radiation of the light is carried out 
outside through this cathode from this luminous layer. 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic 

electroluminescence (electroluminescence) component. 

[0002] 

[Description of the Prior Art] An organic EL device is a self-luminescence 
component which has the structure where much more luminescent organic layer 
has been arranged between cathode and an anode plate at least, and it has 
the features that the component of the variegated luminescent color is 
producible while being able to make it drive with about [ 3V ] direct current 
voltage. Moreover, since the organic EL device is equipped with many 
advantages as a display device — a speed of response is quick and an angle 
of visibility is large — as compared with the liquid crystal display 
component, utilization for various applications including a pixel, the 
light source, etc. of a display is considered. 

[0003] For example, for the application of a wrist watch, both the analog 
display of the time of day by the dial face and displays, such as the digital 
number by the organic EL panel, can be performed in the same field by 
arranging the transparent organic EL panel equipped with the light-emitting 
part which consists of an organic EL device on the dial face. Such an organic 
EL panel is the following, and is made and formed. First, the transparence 
thin film for anode plates (ITO thin film) is formed in a transparent glass 
substrate. Next, patterning of the anode plate (formed in the predetermined 
field containing a light-emitting part) of an organic EL device, the 
terminal for anode plates, the terminal for cathode, and the wiring between 
anode plate-terminals is carried out to coincidence by etching with a 
photolithography to this thin film. 

[0004] Next, it leaves a part for the light-emitting part of an anode plate, 
and a terminal area, and the glass substrate side of the other part is 
covered by the transparent insulating layer. Thereby, a part for a 
light-emitting part and a terminal area is divided by the insulating layer. 
Next, a hole injection layer and a luminescent organic layer are formed 



in parts other than the terminal area part of this glass substrate side. 
Next, transparence cathode is formed in the field except a part for a 
terminal area including the whole light-emitting part of this glass 
substrate side. Next, parts other than the terminal area part by the side 
of cathode are closed with a sealing agent. 

[0005] About transparence cathode, forming the thin film obtained by 
carrying out vapor codeposition of Mg and Ag to 2606 pages of 
"Appl.Phys. Lett. Vol.68 (19) 6May, 1996" as cathode of a transparency mold 
organic EL device (organic EL device by which light is emitted not only 
to an anode plate side but to a cathode side at the time of luminescence) 
is indicated. In this organic EL device, the aluminum quinolinol complex 
(Alq3) which is the organic material of low molecular weight as a luminous 
layer is used. Moreover, the ITO film is formed by the sputtering method 
on the cathode which consists of Mg and Ag. This ITO film is prepared as 
a closure layer and auxiliary cathode. 
[0006] 

[Problem (s) to be Solved by the Invention] The luminescence reinforcement 
by which a light-emitting part is needed in the organic EL device divided 
by the insulating layer at the time of luminescence is obtained, and this 
invention makes it a technical problem to offer an organic EL device with 
the high transparency at the time of nonluminescent moreover. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, a light-emitting part is divided by the insulating layer, 
and this invention offers an organic EL device equipped with the 
transparence cathode of the two-layer structure. The transparence cathode 
of the two-layer structure consists of the first catholyte (luminous layer 
side) which a work function becomes from a small ingredient, and the second 
catholyte with a larger work function than this layer, and makes sum total 
thickness the predetermined range. This sum total thickness is set up 
according to the quality of the materials and thickness of a configuration 
member (especially an anode plate and an insulating layer) other than the 
cathode of an organic EL device. 

[0008] Calcium (calcium) or magnesium (Mg) can be used as an ingredient 
of the first catholyte, and aluminum (aluminum), silver (Ag), and gold (Au) 
can be used as an ingredient of the second catholyte, for example. As an 
ingredient of an anode plate, ITO (In2 03-Sn02) and IDIXO (In203-Zn0) are 
mentioned. 

[0009] As an insulating layer, the layer which is a transparent insulating 
layer and which consists of Si02, polyimide, polystyrene, acrylic resin, 



or lithium fluoride (LiF) is mentioned, for example. As the membrane 
formation approach of this insulating layer, the sputtering method, a CVD 
method, vacuum deposition, and a spin coat method are mentioned, for example. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained. One operation gestalt of the organic EL device of 
this invention is explained using drawing 1 -3. Drawing 1 is the sectional 
view of this organic EL device, and drawing 2 and 3 are the top views showing 
each process of the manufacture approach of this organic EL device. 
[0011] The organic EL device of this operation gestalt is the organic EL 
panel with the transparent whole surface equipped with an alphabetic 
character called seven elements and "DEMO(s)" which constitute the digital 
number as a light-emitting part. This organic EL panel is a display object 
which displays the digital number and the alphabetic character "DEMO" on 
a dial face by being arranged and used on the dial face of a wrist watch, 
and making an organic EL device emit light if needed. 
[0012] It is the following, and such an organic EL panel was made and formed. 
First, the transparence thin film 2 for anode plates is formed in the glass 
substrate 1 of a transparent regular octagon. Next, it etches with a 
photolithography to this thin film. Thereby, patterning of seven anode 
plates 21-27 for elements corresponding to said seven elements, one 
rectangle anode plate 28 corresponding to the field which displays the 
alphabetic character "DEMO", the terminals 21a-28a for each of these anode 
plates, the terminal 29 for cathode, and the wiring 21b-28b between anode 
plate-terminals is carried out to coincidence. Drawing 2 (a) shows this 
condition. 

[0013] Next, it leaves a part for a terminal area 10 with the element parts 
(light-emitting part) 21c-27c of the anode plates 21-27 for elements, and 
partial (light-emitting part) 28c of the alphabetic character "DEMO" of 
the rectangle anode plate 28, and the 1st page of the glass substrate of 
the other part is covered by the transparent insulating layer 3. Drawing 
2 (b) shows this condition. Thereby, all the light-emitting parts 21c-28c 
are divided by the transparent insulating layer 3. 

[0014] Next, the luminescent organic layer (for example, a hole injection 
layer / luminous layer / electronic transportation layer) 4 is formed in 
parts other than terminal area part of 1st page of this glass substrate 
10. Drawing 2 (c) shows this condition. Thereby, the luminescent organic 
layer 4 is formed in the other part through an insulating layer 3 so that 
partial (light-emitting part) 28of alphabetic character element parts 
(light-emitting part)c [ 21 ]-27c and "DEMO" c may be contacted, so that 



drawing 1 may show. 

[0015] Next, the transparence cathode 5 is formed in the field except the 
whole (a part for a terminal area 10 is included) periphery section of a 
glass substrate 1 at the 1st page of this glass substrate. In addition, 
this transparence cathode 5 is formed in the configuration which the small 
rectangle has projected from one corner of a regular octagon, and is 
contacting the terminal 29 the transparence cathode 5 and for cathode by 
this lobe 51. Drawing 3 (a) shows this condition. 

[0016] next, terminal covering section 61- which consists of an aluminum 
thin film independently, respectively on the terminals 21a-28a for anode 
plates of the 1st page of this glass substrate, and the terminal 29 for 
cathode — 68 and 60 are formed. The terminal covering section 60 for cathode 
is not the upper chisel of a terminal 29, and is formed also on partial 
** of predetermined die length along the side (side which extends not in 
the terminal area side for anode plates but in that opposite side) of the 
part 51 by the side of the terminal 29 of the transparence cathode 5, i. e. , 
the lobe formed on the terminal 29, and the regular octagon located in the 
end face of this lobe 51. Drawing 3 (b) shows this condition. 
[0017] Next, as shown in drawing 1 , the closure layer 7 is formed in parts 
other than terminal area part of 1st page of this glass substrate (field 
in which transparence cathode 5 is formed) 10, and the glass substrate 8 
for the closures is fixed to them on this closure layer 7. Thereby, organic 
EL panel P arranged and used on the dial face of a wrist watch is obtained. 
The terminal 29 for the cathode of this organic EL panel P and the terminals 
21a-28a for anode plates are connected to each terminal with which a drive 
circuit corresponds, and it energizes between seven elements which 
constitute the digital number, the terminals 21a-28a of the anode plates 
21-28 of a part [ a part ] to make it emit light among "DEMO(s)", and the 
terminal 29 for cathode. The organic EL device of the energized part emits 
light by this, and one digital number of "I" - "8" and/or the alphabetic 
character "DEMO" are displayed. 

[0018] Drawing 3 (c) connects all the terminals 21a-28a for anode plates 
of this organic EL panel P with the terminal 29 for cathode, and shows the 
condition of having displayed both "8" and "DEM0(s)" of the digital number. 
When this organic EL panel P was produced with the following configurations, 
emitting light by practical reinforcement about both "8" and "DEMO(s)" of 
the digital number was checked by supplying the direct current voltage of 
3V. This organic EL panel P can make driver voltage lower than the case 
where the terminal covering sections 60-68 are not formed, by having the 
terminal covering sections 60-68. 



[0019] glass substrate l: — transparence thin film 2- for soda glass anode 
plates with a thickness of 0.7mm — an ITO thin film with a thickness of 
150nm — transparent insulating-layer 3: — Si02 with a thickness of 150nm 
From film luminescence organic layer 4: insulating-layer side 3 N with a 
thickness of 50nm and N' - diphenyl-N and N' - dinaphthyl -1 and l' — the 

- biphenyl -4 and 4' — with the hole injection layer which consists of 

- diamine Electronic transportability luminous layer transparence cathode 
5 which consists of a tris (8-hydroxyquinoline) aluminum complex : A calcium 
(calcium) thin film with a thickness [ the luminescent organic layer 4 side 
to ] of 120A (12nm) (the 1st cathode), The two-layer structure which 
consists of a golden (Au) thin film (the 2nd cathode) with a thickness of 
20A (2nm), both — a vacuum deposition method — terminal covering section 
60: for formation cathode — 200nm in thickness terminal covering section 
61-68: for width-of-face anode plates of 0.2mm — the soda glass with a 
glass substrate 8: thickness of 0. 1mm for the layer closures which consists 
of an epoxy resin with 200nm [ in thickness ], and a width~of-face 0.2mm 
closure layer 7: thickness of 2 micrometers — next The thickness of the 
1st cathode (calcium thin film) which constitutes the transparence cathode 
of the two-layer structure, and the 2nd cathode (golden thin film) was 
changed, the organic EL panel of the same configuration as the above was 
produced, and the spectral transmittance of a light-emitting part was 
measured. A graph shows the result to drawing 4 . In this drawing, "-0 -" 
shows the transparence thin film (I50nm ITO thin film) independent spectral 
transmittance of the above-mentioned configuration. Moreover, 
calcium90Au30 shows that the thickness of the golden thin film whose 
thickness of the calcium thin film which is the 1st cathode is 90A (9nm) 
and the 2nd cathode is 30A (3nm). 

[0020] Namely, the organic EL device which has the cathode (120A in sum 
total thickness) of the two-layer structure which consists of a **90A 
calcium thin film and a 30A golden thin film in this drawing, ** The organic 
EL device which has the cathode (140A in sum total thickness) of the 
two-layer structure which consists of a 120A calcium thin film and a 20A 
golden thin film, ** The measurement result of spectral transmittance about 
the organic EL device which has the cathode (170A in sum total thickness) 
of the two-layer structure which consists of a 150A calcium thin film and 
a 20A golden thin film is indicated. 

[0021] As shown in this drawing, 50% or more of permeability was obtained 
by 500nm about all of these three organic EL devices. Moreover, emitting 
light by practical reinforcement was checked by supplying the direct 
current voltage of 3V also about which organic EL device. However, although 



the difference was not accepted in the luminescence reinforcement between 
two or more light-emitting parts which can be set for each component with 
the component of ****, about the component of **, the difference was 
accepted in the luminescence reinforcement between two or more 
light-emitting parts. Since this has the sum total thickness of the cathode 
of the component of ** as thin as 120A, the part which is not fully covered 
with both the thin films that form cathode into the part (part corresponding 
to the wall surface surrounding the light-emitting part of an insulating 
layer 3 especially shown in drawing 1 with a sign 43) which is not parallel 
to the substrate side of the luminescent organic layer 4 arises, and it 
is considered to originate in the flow in the direction along a cathode 
side having become imperfect. In the organic EL device of this invention, 
in addition, in the field divided by the insulating layer Prepare the layer 
of Pt, Ir, nickel, Pd, and Au, or the laminated structure of ITO and aluminum 
as an anode plate, and an organic luminous layer (light-emitting part) etc. 
is minded further. Gold, cull ssirum, the layers of aluminum, these 
laminated structures, etc. can be substantially prepared by predetermined 
thickness as transparent cathode to transparence cathode, i. e. , the light 
from a luminous layer, and it can consider as a gestalt in which light 
carries out outgoing radiation from a luminous layer to the exterior through 
the upper layer (cathode). 
[0022] 

[Effect of the Invention] As explained above, according to this invention, 
the luminescence reinforcement by which a light-emitting part is needed 
in the organic EL device divided by the insulating layer at the time of 
luminescence is obtained, and, moreover, an organic EL device with the high 
transparency at the time of nonluminescent is offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the organic EL panel equivalent 
to 1 operation gestalt of the organic EL device of this invention. 
[Drawing 2] It is the top view showing each process of the manufacture 
approach of the organic EL panel of drawing 1 . 

[Drawing 3] It is the top view showing each process of the manufacture 
approach of the organic EL panel of drawing 1 . 

[Drawing 4] In the organic EL device of an operation gestalt, it is the 
graph which shows the difference in the spectral transmittance of a 
light-emitting part when changing the thickness of the 1st cathode (calcium 



thin film) which constitutes the transparence cathode of the two-layer 
structure, and the 2nd cathode (golden thin film). 
[Description of Notations] 

1 Glass Substrate 

10 A Part for Terminal Area 

2 Transparence Thin Film for Anode Plates 
21-27 Anode plate for elements 

21a-27a Terminal for anode plates 

21b-27b Wiring between anode plate-terminals 

21c-27c Element part (light-emitting part) 

28 Rectangle Anode Plate 

28a The terminal for anode plates 

28b Wiring between anode plate-terminals 

28c "DEMO" part (light-emitting part) 

29 Terminal for Cathode 

3 Transparent Insulating Layer 

4 Luminescent Organic Layer 

5 Transparence Cathode 

51 Lobe of Transparence Cathode 

60 Terminal Covering Section for Cathode 

61-68 The terminal covering section for anode plates 

7 Closure Layer 

8 Glass Substrate for Closures 
P Organic EL panel 



